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Seeds of Alberta magna E. Meyer require a period of after-ripening on the tree for at least one year in order to 
reach full maturity. In addition to this embryo dormancy, the pericarp exerts a two-fold coat-imposed dormancy 
which involves impermeability and mechanical resistance. Germination can be increased by complete excision 
of the seeds from the pericarp. Heavy predation may occur depending on the site of collection. If collected 
subsequent to after-ripening, fruits can be stored for up to one year. No evidence could be found for the 
presence of germination inhibitors. 
Sade van Albe/ta magna E. Meyer benodig ten minste een jaar van naryping aan die boom om volwassenheid 
te bereik. Afgesien van hierdie embrio-rus oefen die vrugwand 'n tweeledige invloed op saadrus uit. Dit behels 
ondeurlaatbaarheid en meganiese weerstand. Ontkieming kan verhoog word deur uitsnyding van die sade 
vanuit die vrug. Grootskaalse insekbeskadiging van saad kan voorkom afhangende van waar die sade 
versamel is. Saad wat na naryping versamel is kan tot met een jaar opgeberg word. Geen aanduiding vir die 
teenwoordigheidvan kieming-inhibeerderskon gevind word nie. 
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Introduction 
Alberta magna E. Meyer is an indigenous, protected tree of 
the family Rubiaceae. It occurs predominantly in evergreen 
bush and forests, and wooded ravines of the low lying coastal 
areas of Natal and Transkei. It is particularly attractive as it 
bears red flowers and fruits concurrently, giving the entire 
tree a brilliant red appearance, hence its trivial name, 'The 
Natal Flame Bush' (Figure 1). 
Numerous attempts have been made to propagate this tree 
from seeds, but the general consensus is that only one seed 
out of every one or two hundred germinates. No extensive 
experimental work has been reported on this species and 
therefore nothing is known in the literature about its mode of 
germination. Fruits are normally not shed from the parent tree 
for at least a year after maturation. The dry mature, winged 
fruits, containing two seeds within the peicarp, are eventually 
mechanically blown or broken off the tree. The dispersal unit 
is therefore a winged fruit. Few seedlings are observed in 
nature. The aim of this investigation was to determine the 
dormancy mechanism of A. magna. 
Materials and Methods 
Mature one-year-old fruits (woody indehiscent capsules) of 
Alberta magna E. Meyer were collected from trees in the 
Botanical Gardens, Pietermaritzburg, Umtamvuna Nature 
Reserve, and were purchased from a commercial company. 
All seed samples were stored in brown paper bags at 25°C. 
To determine the degree of seed predation, sub-samples of 50 
fruits from the three sources were cut open and the number of 
undamaged, and therefore potentially viable seeds, recorded 
for each sample. 
As the fruits remain on the trees for a year or longer after 
anthesis, it was possible to harvest fruits at various 
developmental stages (Figure 2). Such fruits were stored dry 
in brown paper bags at 25°C. Over a one-year period sub-
samples of 50 fruits were taken from stored seeds at 3-weekly 
intervals from those collected at the different developmental 
stages. Seeds were excised and incubated for germination. 
The seeds were excised from the fruits by cutting into the 
pericarp in the calyx-wing region with a sharp blade. This 
gave an indication as to the developmental stage at which 
fruits could be collected for germination and distribution. 
Water uptake of excised seeds and seed retained within the 
mature one-year-old fruits was determined by incubation on 
moist filter paper at 20°C for 14 days. In the case of intact 
fruits, seeds were excised every two days and then massed. 
Prior to being weighed seeds were blotted dry and the mass of 
25 individuals determined. 
For germination, four replicates of 25 intact fruits or 
excised seeds were incubated on acid-washed sand (40-100 
mesh) in 9-cm Petri dishes, moistened with distilled water. 
The presence of excess water caused fungal infection and was 
therefore avoided. Germination studies were conducted in 
controlled growth cabinets at 20 and 30°C ± 1°C in the dark. 
The emergence of the epicotyl through the pericarp was the 
criterion used for the germination of seeds in intact fruits. 
Radicle emergence through the testa was the criterion used 
for excised seeds. Loss of viability of stored fruits was 
determined by incubating excised seeds at 3-monthly 
intervals for one year. 
For mechanical scarification seeds were either excised, or a 
cut was made with a scalpel blade through the calyx lobe or 
pedicel regions of the pericarp. 
During preliminary experiments with mature one-year-old 
intact fruits, a brown exudate released during incubation was 
observed. To determine whether such exudate has an 
inhibitory effect on seed germination, 2-g samples of intact 
one-year-old fruits and fruits with the seeds excised, were 
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Figure 1 The morphology of Alberta magna flowers and fruit at different stages of development. a = inflorescence 4 weeks after anthesis; 
b = young fruits about 6 weeks after anthesis; c = mature fruits 8 weeks after anthesis; d = dry fruits about 16 weeks after anthesis. 
Magnification X 1. 
extracted in 100 ml of distilled water for 25 h at 25°C or 
boiled in 100 ml absolute ethanol for 30 min. The water 
extracts were brought to dryness, in vacuo at 45°C, and then 
redissolved in 10 ml distilled water. The ethanol extracts 
were placed in a fume cupboard, to evaporate off the ethanol. 
The residue of each extract was redissolved in 10 ml distilled 
water. For each of the above treatments, 100 fresh seeds of 
Lactuca sativa cv. Supragreen (4 replicates of 25 seeds), were 
placed on one layer of Whatman No. 1 filter paper in a S-cm 
Petri dish, to which 2 ml of the respective resuspended 
extracts were added. A distilled water control was included. 
The Petri dishes were placed into a controlled environment 
chamber at 25 :!:: 1 °C. Percentage germination (radicle 
emergence) was recorded after 24 h. 
The structure of the seeds and the fruit walls of A. magna 
fruits was investigated by fixing intact seeds and wall 
Figure 2 The developmental stages of flowers and fruits of Alberta magna. a = flower (4 weeks after anthesis); b = young fruit (6 weeks 
after anthesis); c = mature fruit (10 weeks after anthesis); d = mature dry fruit (15 weeks after anthesis); and e = mature fruit which has 
been retained on the plant for at least one year. Magnificatioq X 2. 
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Figure 3 Water uptake of mature one-year-old excised seeds (o) 
and seeds removed from mature one-year-old incubated intact fruits 
(•) of A. 17Ulgna. Vertical lines represent 95% confidence limits. 
sections of one-year-old fruits in 6% glutaraldehyde made up 
in 0.05 M sodium cacodylate buffer, pH 6.9 for 12 h. 
Standard dehydration and embedding techniques for electron 
microscopy were followed (Gilliland & van Staden 1983). 
Sections were cut and stained with methylene blue and then 
investigated using light microscopy. 
Results 
Many of the fruits obtained from the three different sources 
contained seeds which had been damaged by insect predators. 
The seeds in the fruits collected from the Pietermaritzburg 
Botanical Gardens were almost all damaged. Fruits from 
Umtamvuna and the commercial nursery contained 45 and 
37% undamaged, and therefore presumably viable seeds, 
respectively. 
Figure 3 shows that the seeds in one-year-old intact fruits 
did not imbibe significantly during the course of a 14-day 
incubation period. The excised seeds imbibed significantly 
over the first two days and again between 12 and 14 days, at 
which time maximum germination of excised seeds had been 
reached (Table 1). 
Mature one-year-old seed remained viable and excised 
seed gave germination values no different from the controls 
over a one-year period of storage. However, if fruits were 
removed from the tree before the dried out stage was reached 
(Figure 2E) even one year of storage in brown paper bags did 
not promote germination. 
Scarification of fruits significantly improved germination. 
The improvement was most pronounced when the pericarp 
which impedes imbibition was removed completely (Table 
1). The endosperm which was still present within excised 
seeds (Figure 4) apparently had no detrimental effect on 
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Table 1 The effect of scarification on the germination of 
A. magna fruits and excised seeds obtained from different 
sources. One-year-old fruits and seeds were used. Standard 
errors are indicated 
Origin of 
material 
Commercial 
source 
Umtamvuna 
Scarification 
treatment 
Intact fruits 
Excised seeds 
Incision in 
calyx region 
Incision in 
pedicel region 
Intact fruits 
Excised seeds 
Incision in 
calyx region 
Incision in 
pedicel region 
Germination Time to maximum 
(%) germination (days) 
2 :!:: 1 63 
70:!:: 3 14 
4 :!:: 1 14 
11:!:: 2 14 
2:!:: I 64 
66:!:: 2 14 
5 :!:: 1 14 
14:!:: 3 14 
germination. Unscarified seeds germinated very slowly and 
poorly. This suggests a coat-imposed dormancy. The pericarp 
tissue in the wall of a one-year-old fruit consists of a number 
Figure 4 A longitudinal section of an excised A. 17Ulgna seed 
showing the embryo (Em) surrounded by endosperm (E) and the 
thin testa (T). Magnification X 27. 
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Figure 5 A transverse section of the wall of a one-year-old A. 
magna fruit. The calyx (C) has sloughed off. The pericarp (P) 
consists of thick-walled fibres and sclereids. A locule (L) is visible. 
Magnification X 100. 
of layers of thick-walled fibres and sclereids (Figure 5). That 
the effect is not entirely mechanical or due to impermeability 
is suggested by the scarification treatments where the 
pericarp was damaged by incisions, but not completely 
removed (Table 1). Both the water and ethanolic extracts 
obtained from intact one-year-old fruits and fruits from which 
the seeds had been excised, failed to inhibit the germination 
of lettuce seeds. This would suggest that a factor other than 
inhibitory compounds is preventing germination of Alberta 
magna seeds. 
Discussion 
The seeds of A. magna did not germinate when harvested 
prematurely and must apparently remain on the tree for at 
least one year before being fully mature and able to 
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germinate. They did not after-ripen in the laboratory. This 
may be another example of a 'two-year-old' dormancy 
(Villiers 1975) which in essence involves the after-ripening 
of the embryo. During this period the seeds are heavily 
predated, a situation which could not be avoided by early fruit 
collection. 
Superimposed on the embryo dormancy is dormancy 
imposed by the pericarp which encloses the seeds. A 
combination of embryo- and pericarp-imposed dormancy is 
not unusual in woody species. These two forms of dormancy 
occur together in Crataegus mol/is (Davis & Rose 1912) or 
successively as found in Xanthium strumarium (Esashi et a/. 
1976). A similar situation exists in Acer pseudoplatanus 
where older mature fruit are not embryo dormant while the 
intact dispersal units are (Thomas et al. 1973). 
Once the seed has matured and the fruits fall from the tree, 
the pericarp exerts a two-fold influence by means of water 
impermeability and mechanical constraint. The results 
suggest the following modes of dormancy-breaking under 
natural conditions. Firstly, the seeds must undergo after-
ripening on the tree for approximately one year. The fruits are 
mechanically broken off the tree. These fruits land on the 
forest floor, where the pericarp gradually disintegrates, 
relieving its impermeability and constraining influence. 
Viable (non-predated) seeds will then germinate. 
Attempts to propagate A. magna will have to take into 
account the complex relationship that exists between tree, 
fruit and seed in the natural environment. Fruits are easily 
recognizable on the forest floor from where they can be 
collected and the seeds excised and germinated. In this 
situation predation is however, heavy. One-year-old fruits 
can also be collected from trees and stored at ambient 
temperatures for at least one year. 
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